Abstract. We present V -band photometry for 141 variable stars from the field of ω Cen. All but one variables are either RR Lyr stars or Pop. II Cepheids. One object is a distant background RR Lyr star from the galactic halo. The presented sample includes 33 newly identified variables, mostly low amplitude RR Lyr stars. We identified also two Pop. II Cepheids with exceptionally low amplitudes of light variations A V < 0.2 mag. The presented data may be used to study period changes of ω Cen variables and/or for Fourier decomposition of light curves 1 .
Introduction
The Optical Gravitational Lensing Experiment (OGLE) is a long term project with the main goal of searching for dark matter in our Galaxy by identifying microlensing events toward the galactic bulge (Udalski et al. 1992 (Udalski et al. , 1994 . At times the Bulge is unobservable we conduct other long-term photometric programs. A complete list of side-projects attempted by the OGLE team can be found in Paczyński et al. (1995) . In particular, we monitored globular clusters NGC 104 (=47 Tuc)
Send offprint requests to: J. Kaluzny Based on observations collected at the Las Campanas Observatory of the Carnegie Institution of Washington.
1 Tables 3-200 are available in electronic form only at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsweb.u-strasbg.fr/Abstract.html and NGC 5139 (=ω Cen) in a search for variable stars of various types. In Papers I & II Kaluzny et al. 1997) we reported on 70 variables from the field of ω Cen. That sample consisted mostly of eclipsing binaries and SX Phe stars. In this contribution we provide light curves for other 141 variables in ω Cen. The present sample consists mostly of RR Lyr stars. A few variables located outside horizontal branch of the cluster are also included.
Omega Centauri is known to possess a very rich population of RR Lyr stars which were first studied by Bailey (1902) and, more extensively, in a landmark paper by Martin (1938) . Some recent contributions on RR Lyr stars in ω Cen are those by Gratton et al. (1986) and Dickens (1989) . A more complete bibliography on the subject can be found in Smith (1995) .
Observations and data reduction
The OGLE 2 project was conducted using the 1-m Swope telescope at Las Campanas Observatory. A single 2048 × 2048 pixels Loral CCD chip, giving the scale of 0.435 arcsec/pixel was used as the detector. The initial processing of the raw frames was done automatically in near-real time. Details of the standard OGLE processing techniques were described by Udalski et al. (1992) . This paper is based on the data obtained during 1993-5 observing seasons. The cluster was monitored each season for a period spanning about 3 months. Detailed logs of observations can be found in Udalski et al. (1995 Udalski et al. ( , 1996 . Seven different fields covering a central part of the cluster 2 The OGLE project is currently conducted, under the name OGLE-2, using a dedicated 1.3-m telescope located at Las Campanas Observatory. Table 1 . continued were observed. In 1993 we monitored fields 5139A, 5139B and 5139C. Field 5139BC, which was monitored in 1994, covered approximately the same part of the cluster as field 5139B. Both fields, 5139B and 5139BC, covered the most central part of the cluster. For field 5139BC we used exposure times by a factor of 2 longer than exposure times used in case of field 5139B. In 1995 season we monitored fields 5139D, 5139E and 5139F. The exact coordinates and location of all seven fields are given in Papers I and II. Most of monitoring was performed through the Johnson V filter. Some exposures in the Kron-Cousins I band were also obtained. However, the existing material does not allow to determine average I-band magnitudes for most of the variables. Therefore we limited our discussion to the V -band data.
The reduction techniques as well as algorithms used for selecting periodic variables are described in Paper I. The profile photometry was extracted with the help of DoPHOT (Schechter et al. 1993 ).
Light curves and photometric properties of variables
In Table 1 we list some basic information for these variables indentified in fields 5139A-F which were not discussed in Papers I or II. The OGLEGC ID numbers assigned to variables are continuation of the sequence from Papers I and II. Some fraction of variables was observed in more than one field. For such stars multiple entries are given in Table 1 Table 1 were obtained using ANOVA statistics (Schwarzenberg-Czerny 1996) . For each light curve we list also the intensity averaged V magnitude, the full amplitude of light variations and the magnitude at maximum light. For stars with multiple entries in Table 1 the values of V mean or V max show field-to-field differences on the level of a few hundredth's of magnitude. These differences reflect mostly some uncertainties of the zero points of the photometry which were introduced by the particular method of reduction. These uncertainties prevented us from combining photometry obtained in different fields for the same variables. For some of variables real and pronounced changes of light curve amplitudes are observed. In fact Martin (1938) was first to note such changes for several RR Lyr stars in ω Cen. It has to be noted that our main goal was to look for main sequence binaries. Therefore the duration of exposures was not optimal for photometry of relatively bright variables such as RR Lyr stars or Pop. II Cepheids.
In Fig. 1 we show light curves for variables whose luminosities place them in the H − R diagram on or near the level of the horizontal branch of the cluster. Only one light curve was plotted for each of variables although for many of them more than one light curve was obtained (see Table 1 ). The well known spread of average magnitudes of ω Cen RR Lyr stars can be easily noted in Fig. 1 . No one of RR Lyr stars from our sample showed evidence for being a RRd type variable (RRd stars pulsate simultaneously in the fundamental and in the first overtone mode).
The sample of newly identified variables is dominated by objects with relatively low amplitudes. Moreover a large fraction of these stars have periods close either to OGLEGC171 for which we adopted P = 0.500 d. The period of this variable is rather firmly established -only one significant peak was detected in the power spectrum.
The light curves for 2 faintest and 6 brightest variables from our sample are plotted in Fig. 2 . OGLEGC172 is a background RR Lyr star located well behind the cluster. The nature of OGLEGC173 is less certain. The color of this faint variable is rather red. With V − I = 1.50 it is located about 0.5 mag to the red of upper main-sequence of the cluster in the H−R diagram. The variable was first erroneously classified as a field RR Lyr star with a period of about 0.77 day and therefore it was not included in Paper II with other faint variables from field 5139D. The actual period of variability of OGLEGC173 is either 3.32 days or 6.64 days. The possible classes of variables to which OGLEGC173 may belong include the so called "spotted variables" and ellipsoidal variables. The phased light curve presented in Fig. 2 shows a bump near φ = 0.65. This feature corresponds to a flare-like event which occurred on JD ≈ 2449827.5. The data from that particular night were discarded while determining a period of the variable. Further observations are needed to solve questions about a nature and membership status of OGLEGC173.
Six bright stars whose light curves are plotted in Fig. 2 Nemec et al. 1994 ). V52 = OGLEGC116 has a period P = 0.66 day. That value is a bit shorter than the 0.75 day short period limit adopted for Pop. II Cepheids (Wallerstein & Cox 1984) . However, luminosity of this star is appropriate for BL Her variables. Properties of BL Her type variables were recently discussed in some details by Nemec et al. (1994) and Sandage et al. (1994) . Another BL Her star included in our sample is OGLEGC72 = V92. Variables OGLEGC73 = V68 and OGLEGC174 = V84 are classified as anomalous Cepheids (e.g. Nemec et al. 1994) . The light curves of OGLEGC72, OGLEGC73 and OGLEGC174 are presented in Fig. 1 . Bright variables OGLEGC123, OGLEGC156 and OGLEGC161 are new discoveries. For all these stars our data indicate periods very close to 1 day which may explain why they were undetected in the previous surveys. Moreover, OGLEGC156 and OGLEGC161 show variations with full amplitudes not exceeding 0.2 mag in the V -band. We consider periods determined for these variables as preliminary. Additional data are needed to settle this problem with confidence. All 3 new variables belong probably either to BL Her stars or to anomalous Cepheids. In Fig. 3 we present "period" vs. "average magnitude" diagram for all but 2 faintest stars listed in Table 2 .
Summary
We presented light curves for 141 variable stars from the field of ω Cen. Of these stars 33 objects are new discoveries. Most of the sample consists of cluster RR Lyr stars but it includes also 9 brighter objects which are either BL Her stars or anomalous Cepheids. One background RR Lyr star located far away behind the cluster was discovered. We identified also a faint red variable whose light curve varies with a period P ≈ 3.3 days. Photometric data reported in this paper may be of interest to researchers interested in studying period variability of RR Lyr stars or Pop. II Cepheids. For a significant fraction of presented sample the quality of derived light curves is sufficient to attempt Fourier decomposition.
